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ABSTRACT
Objectives: Although the clinical grounds for recom-
mending breast self-examination (BSE) have been exten-
sively debated in the literature, there has been no
investigation into women’s preferences for BSE training.
The aim of this study was to test the conjoint ranking
method using data on women’s preferences for different
BSE training programs. Different econometric speciﬁca-
tions were tested and sample subgroup differences were
investigated.
Methods: Postal data were collected from 1258 women
with and without previous participation in a BSE training
program. The women ranked eight hypothetical training
programs that were deﬁned in terms of three attributes.
Inclusion of a payment attribute enabled the calculation
of marginal willingness-to-pay (WTP) estimates.
Results: The marginal WTP for individual training in
comparison to group training with 18 to 20 participants
was estimated to be 225 Danish Kroner (DKK) to
462 DKK. The marginal WTP for training in groups of
eight to 10 participants was 180 DKK to 270 DKK. The
respondents also preferred to receive instruction using
their own breasts, although this was valued lower than a
small group size. The results were similar regardless of
whether or not the women had previously participated
in  BSE  training.  Around  20%  of  respondents  violated
a basic assumption of economic theory, in which the
cheaper of two otherwise identical goods should be
preferred.
Conclusions: Conjoint ranking can provide comprehen-
sive information about beneﬁt assessment. The approach
is cognitively demanding, however, and may cause some
respondents to violate the axiom of nonsatiation.
Keywords: breast self-examination, conjoint ranking,
patient preferences, preference elicitation.
Introduction
Breast self-examination (BSE) training programs
have been introduced or considered in many coun-
tries at either local or regional level [1]. This is in
the belief that early detection of breast changes will
lead to a lower incidence of advanced breast cancer
and reduce the risk of adverse outcomes for those
women who are treated earlier [2].
The clinical effectiveness of BSE has been exten-
sively debated in the literature. The evidence in
terms of reduced mortality has been assessed in sev-
eral large population studies [3–8], and none of
these studies provides clear evidence of reduced
mortality [9]. This has caused some countries to
abandon advising women to undertake BSE [10].
Some commentators remain convinced of the bene-
ﬁts from BSE, however, despite the lack of evidence
for reduced mortality [11,12]. They argue that ben-
eﬁts also arise from intermediate outcomes such as
increased awareness of breast changes [13], earlier
detection of breast changes, and smaller size of
tumor at diagnosis [1,11,14].
In Denmark, the National Board of Health does
not recommend BSE as a screening method but rec-
ommend regular mammography. Nevertheless, the
Danish Cancer Society and many doctors suggest
that women should be aware of changes in their
breasts and seek medical attention when they expe-
rience changes. Training in BSE is one way to
increase awareness. Both the Cancer Society, several
national Web sites on health issues and sites for
young women contain elaborate guidance on how
BSE is undertaken. Until recently Ribe County had
offered training in BSE.
Several studies have documented that many
women practice BSE. A recent study among Nor-
wegian female physicians suggested that one-third
performed BSE once a month, although this rate
was higher than for other university-educated
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women [15]. A Danish study reported that 50% of
women aged 25 to 65 regularly performed BSE and
that the rate among those who had attended a BSE
training session was signiﬁcantly higher (65%) [16].
The issue of which BSE training method provides
women with the most appropriate knowledge and
technique has been frequently investigated, see, for
example, [17] for a review. The studies that have
assessed the inﬂuence of the setting in which BSE is
taught have shown mixed results. It remains unclear
whether individual, small group or classroom teach-
ing results in most improvement in BSE technique
[1]. Training that includes practice on the woman’s
own breast as well as on breast models appears to
be the most effective training strategy, however, this
may perhaps not easily be accepted by older women
[18,19].
Women’s own preferences are also relevant when
deciding how future training programs should be
conducted. The fact that women wish to participate
in BSE training programs shows that they place a
positive value on these programs—otherwise they
would not choose to incur the time and trans-
portation costs. It is unclear which features of the
training program women value the most, however.
A training program that meets women’s preferences
is much more likely to be accepted, resulting in bet-
ter compliance and greater use of an appropriate
technique.
Contingent valuation and conjoint analysis are
two separate methods to value intangible beneﬁts
from health programs, see [20–23] for examples.
Both  methods  aim  to  establish  monetary  values
for beneﬁts that extend beyond a narrow deﬁnition
of health improvement. The contingent valuation
approach requires respondents to value a hypo-
thetical program, whereas the conjoint analysis
approach requires respondents to make choices
between different hypothetical programs.
The aim of this study was to assess women’s pref-
erences for particular features of a BSE training pro-
gram by applying the conjoint ranking approach.
Conjoint ranking has previously been applied to
estimate the beneﬁts of a range of health interven-
tions including mammography screening [21] and
alleviation of rheumatoid arthritis symptoms [24],
but until now the method has not been applied to
BSE training.
In this study, the conjoint ranking method was
applied to a set of hypothetical BSE training pro-
grams that were formulated using three important
characteristics: size of training group, instruction on
own breasts or not, and payment for participation.
Empirical data were collected via a postal survey
among women with and without experience of a
BSE training program. The conjoint ranking data
were analyzed by the application of ordered
response models, for which different econometric
speciﬁcations were tested. The statistical analyses
also tested whether different sample subgroups had
different preferences for BSE training. Finally, the
results from the statistical analysis were used to
calculate marginal willingness-to-pay (WTP) as a
measure of the beneﬁt from a BSE training program.
Method
Conjoint ranking is a stated preference method that
aims at describing preferences for hypothetical
alternative programs described by a set of attributes
and different attribute levels. The conjoint ranking
method is based on the assumption that each
respondent is able to order a number of programs
from best to worst. Such ranking is assumed to rep-
resent the respondent’s preferences, which include
making trade-offs between different attributes and
attribute levels. From such data, an indirect utility
function can be estimated and the WTP for each
attribute derived.
Theoretical Basis
As with other stated preference methods, the ran-
dom utility theory provides the economic frame-
work for analyzing the conjoint ranking data
[25,26]. Random utility theory proposes that an
individual’s utility function U(·) consists of a deter-
ministic part, which can be interpreted as an observ-
able indirect utility function V(·), and a random
part (e). The utility function can be operationalized
as shown in Equation 1.
U(X) = V(X) + e = X¢b + e (1)
where X is a vector of attributes of the programs
and b is a vector of utility weights that describes the
attributes’ inﬂuence on the level of utility. Because
only the individual knows his/her true preferences,
the random component of utility accounts for the
analyst’s inability to accurately observe the individ-
ual’s utility function [27].
To derive the WTP for the program’s attributes,
the utility function is decomposed to a function of
two types of attributes: the service attributes and
the payment attribute:
V(S,p) = lS + ap (2)
where S is a vector of service attributes and p is the
payment attribute. The parameters of the service
attributes (l) can be either positive or negative,
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depending on whether an increase in the attribute
level contributes positively or negatively to the indi-
rect utility function. The payment parameter (a) is
expected to be negative, as an increase in payment
implies a reduction in utility.
To estimate the marginal WTP for each service
attribute, the utility function is differentiated hold-
ing the utility constant and assuming that the indi-
vidual variation is nil:
dV = ldS + adp = 0 (3)
where dV denotes the change in utility and dS and
dp denote the change in the service attribute vector
(S) and payment (p), respectively. This enables esti-
mations of a compensating welfare measure that
conforms to the utility maximization and demand
theory of a change in the vector of service attributes
(S).
The marginal WTP for the attribute S can then be
calculated as:
(4)
WTP is the amount of money that equates the mar-
ginal utility of a change in the initial level of the vec-
tor of service attributes (S). The WTP measure can
be interpreted as the utility that will compensate a
reduction in S and keep the individual indifferent.
Econometric Speciﬁcation
The logical ordering of the M alternatives scenarios
(m = 1, . . . , M) conforms to the assumptions of the
ordered response model, which describes the possi-
ble outcomes (the rank, (m) as a function of the
attribute levels. This type of model is usually for-
mulated in terms of an underlying latent model:
yi* = X¢ib + ei (5)
yi = m if gm - 1 < yi* £ gm, m = 1, . . . , M
for  unknown  threshold  parameters  gm¢s  with  g0 =
–•, g1 = 0 and gm = •. The observed variable yi (i.e.,
the rank, m) is thus a function of the observable
characteristics (attributes) and the random error
term. This model speciﬁes that the probability of an
alternative m being chosen is equal to the probabil-
ity that the latent variable yi* is between the bound-
aries gm-1 and gm Assuming that the gi¢s are
independent and identically distributed and follows
a logistic distribution, the ordered response logit
(ORL) model emerges. The ORL model is speciﬁed
as follows [28]:
P(yi = m) = L(gm - X¢ib) - L(gm - 1 - X¢ib), 
m = 1, . . . , M (6)
dp
dS
WTP= - =
l
a
where L(·) is the cumulated logistic distribution
function. The covariate vector Xi includes the
attributes presented to the respondent (i.e., S and p),
and the parameter vector b includes the parameter
for these (i.e., l and a). Maximum likelihood esti-
mation is applied to derive the parameters of the
likelihood function (6). In terms of the random
utility model, positive coefﬁcients for the service
attributes (l) imply a positive WTP for an increase
in the attribute level. The larger the l¢s, the larger
the WTP.
In the estimation, the random individual effects
and heteroscedasticity was controlled for by using
the Huber-White robust covariance matrix. Estima-
tions were performed using the STATA OLOGIT rou-
tine, see [29] for details.
Inference Issues
Likelihood ratio (LR) tests were applied to check
the model speciﬁcation and to test whether different
subgroups of respondents (e.g., intervention and
control groups) had different utility functions and
WTPs. Essentially, the LR test was constructed as
twice the difference between the log likelihood val-
ues from an unrestricted and a restricted model, and
should follow a c2 distribution with degrees of free-
dom (df) equal to the difference in the number of
parameters.
The following LR tests were undertaken to assess
the model speciﬁcation:
1. Equal threshold parameters (different b vec-
tors): The ORL was estimated for each sub-
group of respondents, and the log likelihood
calculated for each group. A common ORL was
estimated for all respondents with equal thresh-
old parameters, but with a speciﬁc b vector for
each subgroup. This provided the log likelihood
for the unrestricted model, which should fol-
low a chi-square distribution with df equal to
(G - 1) ¥ M where G is the number of groups
and M the number of choices.
2. Equal b vectors (assuming equal threshold
parameters): A common ORL was estimated
for all respondents, but with separate b vectors
for each subgroup. A common ORL was esti-
mated for all respondents with a common b
vector. The LR was constructed as twice the dif-
ference between log likelihoods from these
models. The df was equal to (G - 1) ¥ K where
K is the number of covariates. The LR test was
applied in testing differences between consist-
ent versus nonconsistent respondents, and for
case versus control group.
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Conﬁdence intervals (CIs) around the estimated
WTP can be based on different methods, see [30–
34]. The method applied here was the delta method,
advocated by [32]; see also [35] for a general
presentation.  Given  that  the  WTP  for  a  speciﬁc
attribute  is  deﬁned  as  WTP = = f(a,l),  where
the covariance matrix of l and a are known, the
delta method speciﬁes that:
var(f) = [df/d(a,l)]¢cov(a,l)[df/d(a,l)] (7)
using  that   and  that  .  The
variance of the WTP estimate becomes
(8)
from which a 95% CI is constructed as
WTP ± 1.96 ¥ . Likewise, WTPs for
two independent groups can be compared using an
asymptotic t-test:
(9)
which under H0: WTP1 = WTP2 follows a normal
distribution asymptotically.
Validity Issues
The attraction of the conjoint ranking method is
that a number of programs can be assessed together,
which is efﬁcient in terms of collection of informa-
tion. The conjoint ranking exercise is, however, cog-
nitively demanding and even the most attentive
respondents with well-behaved preferences may
give some inconsistent responses [36]. Studies have
indicated that respondents may become fatigued or
confused as they proceed down through the
sequence required in ranking which may compro-
mise the assumed request of ranks [37,38]. Conse-
quently, parameter estimates are more “noisy”
which increase the standard errors for the parame-
ter estimates.
We will test the consistency of the ranking format
by testing the axiom of nonsatiation. Respondents
were assumed to have well-behaved preferences,
implying that more of a preferred good is better
whereas less of an inferior good is better all else
equal (axiom of nonsatiation). Respondents were
assumed to have disutility from payment and there-
fore to prefer a lower payment, all else being equal.
This means that when programs only differ in terms
of payment, the cheapest program should be ranked
as better than the other programs.
-
l
a
df
da
l
a
=
2
df
dl a
= -
1
var var var covWTP( ) = ÊËÁ
ˆ
¯˜ ( ) +
Ê
ËÁ
ˆ
¯˜ ( ) -
Ê
ËÁ
ˆ
¯˜ ( )
l
a
a
a
l l
a
a l
2
2
2 3
1
2 ,
var WTP( )
t
WTP WTP
WTP WTP
=
-( )
( ) + ( )
1 2
1 2var var
Complete responses were categorized as either
consistent or inconsistent with theoretical expecta-
tions in relation to the payment attribute. Consist-
ent responses included correct ranking of programs
that were cheaper for the same class size and
instruction attributes conforming to the axiom of
nonsatiation. Responses that violated this assump-
tion were categorized as inconsistent. The con-
sistency check was made only on the payment
attribute as no a priori assumptions could be made
regarding preferences for size of class or individual
instruction.
Case Material
The BSE Training Program
Over the last 10 years, more than 10,000 women
have participated in the BSE training program pro-
vided by the health authority of Ribe County in Den-
mark. Each training session lasted up to 2 hours,
with a maximum of 20 participants per session. A
team with medical or nursing backgrounds provided
the training. The participants were instructed and
trained in BSE techniques by way of a locally pro-
duced video ﬁlm as well as by individual instruction
using both breast models and the women’s own
breasts. The training sessions took place within the
local community (e.g., local libraries, schools or
companies) and were advertised through general
practitioners, pharmacies, libraries, and local news-
papers and radio. Each participant was required to
pay a fee of 30 Danish Kroner (DKK) (~4 Euro).
Deﬁnition of the Hypothetical Training Programs
It was considered to be important to include
attributes that could give a realistic description of
the program and at the same time limit the number
of attributes as far as possible. Three characteristics
were identiﬁed as the key attributes after discus-
sions with the people involved with the training
program; the ﬁrst attribute combined two features:
whether the training took place as an individual
activity, between the respondent and the trainer, or
in a small or a large group. The individual and
group teaching sessions were deﬁned as taking
around 15 minutes and 1 hour, respectively. The
second attribute related to whether the technique
was explained using the women’s own breast as
opposed to giving directions only and use of breast
models. The third attribute was the amount of pay-
ment required for participation in the training pro-
gram. The payment varied between 0, 50 (~6 Euro),
150 (~20 Euro) and 300 DKK (~40 Euro). These
Preferences for a BSE Training Program 483
three attributes provided 24 (3 ¥ 2 ¥ 4) possible
BSE programs.
Several other attributes were considered (e.g.,
place of training, features of the training team, etc.),
but these were excluded to avoid making the choice
set too complicated. In the analysis, these explicit
attributes appeared in the description of the hypo-
thetical programs, but were assumed not to differ
between the programs. Pretesting of the choice set
indicated that a small convenient sample of poten-
tial participants (ﬁve women) understood the con-
tents and differences of the hypothetical programs.
Four different questionnaires were used to allow
assessment of different combinations of the 24 pos-
sible BSE programs. Each choice set was composed
with the aim of forcing respondents to make trade-
off decisions. One scenario was similar in all four
questionnaires and seven scenarios appeared in two
or more questionnaires.
Each respondent was asked to rank the set of
eight BSE programs. An example of the ranking
exercise is given in Table 1. In the questionnaire, the
ranking exercise was preceded by a thorough
description of the attributes, the attribute levels and
the ranking exercise.
Principles of Data Collection
A postal survey was administered to 1) 629 women
living in Ribe County, Denmark, who had partici-
pated in a BSE training course 1 year to 3 years pre-
viously, named the intervention group; and to 2)
629 randomly selected women with similar age and
postcode, named the control group. The random
sample was obtained from the national person’s
register.
The pretested questionnaire consisted of 35 ques-
tions relating to demographic and social informa-
tion, data on the respondent’s current BSE practice,
BSE technique used, reasons for not using BSE, atti-
tudes to BSE and personal experience with breast
changes. The conjoint ranking exercise was the ﬁnal
question.
Handling of Data
Women who were sent a questionnaire because they
had participated in the BSE training program were
coded as the intervention group. Women who were
randomly selected based on the population register
were coded as the control group.
Responses that did not fully comply with the
instructions of ranking all eight programs were
coded as incomplete. In some of the incomplete
responses, not all eight programs were ranked,
whereas in other responses the same rank was
assigned to more than one program, presumably to
indicate indifference between the programs. Incom-
plete responses were excluded from the analysis.
Compliance with the assumption of nonsatiation
was coded. Responses in which one or more
programs were ranked inconsistent with standard
economic theory by not choosing the least costly
alternative out of two otherwise identical commod-
ities were coded as inconsistent.
Based on this data coding, four participant
subgroups could be identiﬁed: 1) consistent inter-
vention respondents; 2) inconsistent intervention
respondents; 3) consistent control respondents; and
4) inconsistent control respondents.
The attributes that described the hypothetical
BSE programs were coded in three binary variables
and one continuous variable. The group size was
coded using two dummy variables, where “large
group” was the reference (small group = 1,
individual = 1). Instruction on own breast was
coded as using a dummy variable individual
instruction = 1. The payment variable was coded
with the amounts (0 DKK, 50 DKK, 150 DKK,
300 DKK). The ranking variable was coded as the
reverse rank (1 = least preferred, 8 = most pre-
ferred) to simplify the interpretation of the esti-
mated coefﬁcients.
Results
Response rates were 77% (485 respondents out of
629) and 56% (351 respondents out of 629) in the
intervention and control groups, respectively. Of
the 836 returned questionnaires, 647 (77%) had
answered the conjoint ranking experiment; 513
(61%) of these had ranked the experiment as
required (consecutive ranking from 1 to 8). 84
respondents had begun the ranking exercise but
gave up after having ranked less that ﬁve programs.
Seventeen respondents ranked ﬁve to seven pro-
grams. All 101 were excluded as incomplete
responses. Among those who had completed the
ranking exercise 97 respondents (19% of the
Table 1 Example of the conjoint ranking exercise
Program
Size of
class
Instruction
on own 
breast
Payment
(DKK)
Your ranking 
(1 = most preferred,
8 = least preferred)
A Alone Yes 300
B 18–20 No 50
C 8–10 No 300
D Alone Yes 50
E 18–20 No 0
F 8–10 Yes 0
G 8–10 Yes 50
H Alone Yes 150
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returned responses) ranked one or more programs
inconsistent with standard economic theory by not
choosing the least costly alternative out of two oth-
erwise identical commodities.
The data used to estimate the preferences were
derived from the 513 respondents who answered
the ranking exercise completely and with consecu-
tive ranking of the programs from 1 to 8. These
responses came from the intervention group (304
respondents) and the control group (209 respond-
ents), and provided 4104 observations in total.
Assuming equal threshold parameters but differ-
ent b vectors for each subgroup, the utility function
shown in Table 2 was estimated. An LR test was
applied to test the assumptions of equal threshold
parameters, to test for similar b vectors for the con-
sistent and the inconsistent respondents, and to test
for similar b vectors for respondents from the
intervention group and the control group. The test
for equal threshold parameters revealed that the
hypothesis of equal threshold parameters could not
be rejected.
A positive coefﬁcient in Table 2 indicates that an
increase in the attribute level was associated with an
increase in the respondents’ utility; a negative
coefﬁcient indicates a decrease in the respondents’
utility. The coefﬁcients for payment were negative,
implying that an increase in payment reduced the
respondents’ utility as hypothesized. The other
attributes had positive coefﬁcients. All coefﬁcients
appeared to be signiﬁcant, which implied that each
of the attributes contributed signiﬁcantly to the
explanation of the respondents’ ranking of the
programs.
Looking at the coefﬁcients for the four groups,
some discrepancies were revealed, implying that the
four groups had different utility functions. The sec-
ond LR test indicated that respondents who replied
inconsistently (i.e., did not conform to the axiom of
nonsatiation) appeared to have signiﬁcantly (5%
level) different coefﬁcients to the consistent group.
Inconsistent respondents appeared to place a lower
weight on the price attributes, which implies that
these respondents were less price sensitive than the
consistent respondents. The ﬁnal LR test revealed
that the b vectors for respondents from the inter-
vention group differed from those for the respond-
ents from the control group at a 5% level.
The coefﬁcients in the utility function were com-
puted into marginal WTP, as shown in Table 3. The
results indicated that the consistent respondents in
the intervention group (group 1) were prepared to
pay 180 DKK to go from a class size of 18–20
participants to one of 8–10 participants, or
225 DKK to go from a class size of 18–20 partici-
pants to individual teaching. It also appeared that
the respondents in group 1 were willing to pay
103 DKK for including instruction on their own
Table 2 Models with similar threshold parameters
1: Consistent 
intervention group
2: Inconsistent 
intervention group
3: Consistent 
control group
4: Inconsistent
control group
8–10 class participants 1.8406 (0.0987)* 1.5946 (0.1872)* 1.8380 (0.1090)* 1.1997 (0.2052)*
Individual teaching 2.2998 (0.1438)* 2.0711 (0.2454)* 2.6636 (0.1811)* 2.4048 (0.2615)*
Instruction on own breast 1.0549 (0.0842)* 0.6860 (0.1855)* 0.7607 (0.1053)* 0.5578 (0.2308)*
Payment -0.0102 (0.0004)* -0.0059 (0.0008)* -0.0097 (0.0004)* -0.0052 (0.0011)*
N = 4104, LogL = -7728.06, Wald = 1654.40, Pseudo R2 = 9.4%
LR tests:
Hypothesis tested LR d.f. Probability
Equal threshold parameters 26.80 21 0.177
Consistent equals inconsistent 52.24 8 <0.0001
Intervention equals control 15.50 8 0.05
Numbers in parentheses are standard errors. Signiﬁcance at 5% level marked with *.
Table 3 WTP estimates
1: Consistent 
intervention group
2: Inconsistent 
intervention group
3: Consistent 
control group
4: Inconsistent  
control group
8–10 class participants 180.45 (10.99) 270.27 (33.31) 189.48 (13.02) 230.71 (55.52)
[158.89–202.00] [204.97–335.57] [163.95–215.01] [121.87–339.54]
Individual teaching 225.47 (15.84) 351.04 (61.05) 274.60 (20.78) 462.46 (97.32)
[194.40–256.53] [231.37–470.69] [233.86–315.33] [271.71–653.21]
Instruction on own breast 103.42 (8.90) 116.27 (33.58) 78.42 (11.44) 107.27 (43.10)
[85.97–120.86] [50.44–182.09] [55.99–100.85]  [22.77–191.76]
Numbers in parentheses are standard errors; 95% CI are in square brackets.
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breast in the program. Table 3 further indicates that
the marginal WTP estimates for inconsistent
respondents were notably higher than for the con-
sistent respondents. The consistently larger stand-
ard errors in the WTP estimates for the two
subgroups of inconsistent respondents indicate
larger variations than was found between the con-
sistent respondents.
The asymptotic t test was used to test for signif-
icant differences of the WTP estimates between the
four groups. Table 4 provides an overview of t tests
results and indicates that the marginal WTP for
going from a large class to a class with 8–10 par-
ticipants differed between groups 1 and 2 and
between groups 2 and 3, but not between the other
group comparisons.
Among those who had participated in the train-
ing program, the intervention group, there appeared
to be a signiﬁcant difference between the estimated
WTP for 8–10 participants and individual teaching
but not for instruction on own breast, where the
inconsistent subgroup placed higher values on these
attributes than the consistent respondents. A simi-
lar, although less marked, difference was found for
individual teaching in the control group, where the
inconsistent respondents assigned a higher valua-
tion than the consistent subgroup.
It is worth noting that for the attribute of instruc-
tion on own breast there appeared to be little vari-
ation between the four groups, although the two
control subgroups appeared to value this character-
istic lower than did the respondents from the inter-
vention subgroups who had personal experience of
such instruction.
Discussion
This conjoint ranking exercise has demonstrated the
application of a stated preference method as a way
of assessing the beneﬁts of a health-care program.
The stated preference framework departs from that
of evaluation of clinical effectiveness in which the
outcomes of a program are assessed independently
of the patients’ preferences. In the ranking exercise,
the respondents are assumed to be the best judge of
their own welfare and the health-care program is
judged not only by its ﬁnal clinical outcome such as
the reduction of mortality, but also by its beneﬁts
in terms of potential positive health gains and the
process  utility  of  the  program  as  perceived  by
the potential. Nevertheless, as the study reveals, the
conjoint ranking method is not without methodo-
logical problems.
This study has focused on three characteristics of
BSE programs that were considered to be of policy
relevance at the time of the study: class size, indi-
vidual instruction, and payment. A number of other
attributes could also have been relevant, however,
such as location and content of course, number and
duration of the sessions. In the ranking exercise, no
variation in these parameters was considered. As
the course location was not speciﬁed in the ques-
tionnaire, the respondents may have been thinking
of different settings while answering.
Health outcomes from BSE, such as perceived
lower risk of mortality and of adverse outcomes,
were intentionally neither described nor considered
here because such characteristics are uncertain and
are still being debated in the clinical literature. The
focus of the ranking exercise was rather on provid-
ing information regarding the design of future BSE
programs.
Respondents were presented with eight alterna-
tive BSE programs that they should rank from the
most preferred to the least preferred. If the rate of
inconsistent replies is used as an indicator of the dif-
ﬁculty of the task, the high rate of inconsistencies is
a great concern for the conjoint ranking method.
Inconsistent respondents who gave a lower ranking
to the cheaper program of two otherwise identical
Table 4 Asymptotic t tests for equality of WTP estimates across groups
1: Consistent 
intervention group
2: Inconsistent 
intervention group
3: Consistent
control group
2: Inconsistent intervention group 2.56**
1.99**
0.36
3: Consistent control group 0.52 2.26**
1.88* 1.18
1.72* 1.07
4: Inconsistent control group 0.88 0.61 0.72
2.40** 0.96 1.89*
0.09 0.16 0.64
For each pair of groups, the test was provided for “8–10 participants in the class,” “Individual teaching,” and “Individual instruction,” respectively. Signiﬁcance at 5%
and 10% levels are marked with ** and *, respectively.
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programs may have misunderstood the task or may
have ranked the program wrongly by mistake.
Another explanation for the high rate of inconsist-
ent replies could be that a program with a higher
participation fee is interpreted as giving a higher
utility, where the participation fee is seen as reﬂect-
ing the quality of the program (e.g., a longer ses-
sion, more instruction time, a more specialized
training team, etc.) see [39].
The study results indicate, however, that women
place a positive value on a BSE training program.
The most important feature that emerged here was
whether the training was provided on a group basis
or an individual basis. Preferences appeared to be
higher for a program based on individual teaching.
The results suggested that women are willing to pay
225 DKK to 426 DKK to have individual training,
compared with a program with 18–20 participants.
The women were also willing to pay 180 DKK to
270 DKK to be taught in a small group rather than
a large group. The respondents also valued instruc-
tion on their own breast, although the WTP was
lower than for a smaller group size.
It appeared that valuations were similar regard-
less of whether or not the women had previous
personal experience with a BSE training program.
Women who had no previous personal experience,
however, tended to place a higher value on individ-
ual training and training in smaller groups, and a
lower value on personal instruction.
The WTP estimates should of course be inter-
preted with caution because WTP studies have
many in-built risks of bias. Selection bias must be
considerable. Only three-quarters of the women
who responded to the questionnaire answered the
conjoint ranking exercise and 80% of these com-
pleted the exercise. Among those who completed
the exercise, nearly 20% did not conform to stand-
ard economic theory by providing inconsistent
rankings. The analysis is thus based on the replies
from one-third of the women who were sent a ques-
tionnaire. Even though no statistically signiﬁcant
differences in personal characteristics were found
between the respondents who returned a completed
and consistent conjoint analysis exercise and those
who did not do so, there may be other reasons why
the data may not be fully representative for the gen-
eral female population.
The respondents who violated the axiom of non-
satiation had notably higher WTP estimates as they
appeared to be insensitive or less sensitive to the
payment attribute. The WTP estimates for the total
sample of respondents were therefore increased. If
the failure to conform to the axiom of nonsatiation
is due to oversight or error, then inclusion of these
respondents in the estimation will overestimate the
true WTP for the program. If, on the other hand,
the inconsistent ranking is an intentional choice by
respondents to whom it makes sense to rank a more
expensive program as better out of two otherwise
identical programs, then the exclusion of these
respondents would underestimate the WTP for the
program. The inconsistent respondents are in effect
less price sensitive than the consistent respondents
which means that the average WTP estimates will
decrease if the inconsistent respondents were
excluded from the analysis.
From the current data, it is not possible to assess
whether respondents simply made errors in their
ranking or whether they deliberately ranked the
more expensive programs higher. More research is
needed to investigate how respondents weigh up the
different attributes and what judgments they make
while doing the ranking exercise.
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